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(57) The present invention relates to an update of 
an association (Gs) from a serving GPRS support node 
(SGSN) to a mobile switching centre (MSC1 , MSCn) 
in a pool (12) of mobile switching centres. After receipt 
of a routing area update from a mobile station (MS), 
there follows a detection of a new assignment between 



the mobile unit (MS) to a mobile switching centre (MSC) 
in the pool (1 2) of mobile switching centres. After detec- 
tion of a new assignment, there follows the initialization 
of an association update from a serving GPRS support 
node to a new mobile switching centre in the pool of mo- 
bile switching centres (12). 
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Description 

FIELD OF INVENTION 

[0001] The present invention relates to a method and 
apparatus for updating an association for a mobile unit 
from aservice support node to a pool of mobile switching 
centres. 

BACKGROUND OF INVENTION 

[0002] Established mobile communication systems 
rely on an architecture having acore network and a radio 
access network. One such typical example is the GSM 
mobile communication network where the core network 
comprises at least one gateway mobile services switch- 
ing centre GMSC, mobile switching centre MSC, home 
location register HLR, and visitor location registers VLR. 
The gateway mobile services switching centre GMSC is 
connected to a plurality of mobile switching centres 
MSC. Usually, each mobile switching centre MSC is 
connected to a visitor location register VLR. Different 
visitor location registers VLR are connected to a home 
location register HLR, which is also linked to the gate- 
way mobile services switching centre GMSC. 
[0003] With respect to the radio access network, each 
mobile switching centre MSC serves a plurality of base 
station controllers BSC being connected to a plurality of 
base transceiver stations BTS for link establishment to 
mobile stations MS roaming in the area covered by the 
mobile communication network. 

[0004] While such an architecture for mobile commu- 
nication systems is well suited to support circuit 
switched services, general packet radio service GPRS 
has been introduced by the European Telecommunica- 
tion Standards Institute ETSI to also support packet 
switched services for roaming subscribers. 
[0005] Contrary to the circuit switched mobile commu- 
nication network, the packet switched GPRS network is 
adapted to offer connection to a standard data network 
using protocols such as TCP/IP. Heretofore, for the ar- 
chitecture of the packet switched mobile communication 
network new functional elements are introduced. 
[0006] With GPRS mobile communication systems 
the intra operator structure consists of support nodes, i. 
e. the gateway GPRS support nodes GGSN and the 
serving GPRS support nodes SGSN. The main function 
of the gateway GPRS support node GGSN is the inter- 
action with the external data network and the update of 
a location directory using routing information supplied 
by the serving GPRS support nodes SGSN for a roam- 
ing mobile subscriber. 

[0007] While the circuit switched mobile communica- 
tion network-e.g., according to GSM or UMTS - and the 
packet switched mobile communication network - e.g., 
the general packet radio service GPRS - logically are 
operated independent from each other, nevertheless, 
they use resources in common to a certain extent, in 



particular on the signaling level. 
[0008] For exchange of signaling information the 
serving GPRS support node has direct access to the ra- 
dio access network via the Gb interface for GSM and 

5 via the lu for UMTS. Further, for exchange of information 
between the serving GPRS support node and the mobile 
switching centre MSC/visitor location register VLR there 
is established a Gs interface. Still further, interface Gr 
allows to exchange information between the serving 

10 GPRS support node and the home location register 
HLR. 

[0009] While the architecture described so far works 
well when there is established a 1:n relationship be- 
tween each mobile switching centre MSC and related 

15 base station controllers BSC, the architectures outlined 
above are not suitable when each base station controller 
may be served by a plurality of mobile station centres 
MSC to increase network capacity and reliability, i.e. 
when a plurality of mobile station centres MCS are inte- 

20 grated into a pool of mobile station centres MSC. 

[0010] Today, there is no satisfactory proposal for a 
simultaneous operation of packet switched mobile com- 
munication networks in combination with circuit 
switched mobile communication systems when a pool 

25 of mobile switching centres MSC is provided in the cir- 
cuit switched mobile cellular communication system. 
The reason for this is that there is no solution to the prob- 
lem of re-distributing subscribers between mobile 
switching centres MSC in a related pool when packet 

30 switched services are used, except waiting for the sub- 
scribers to turn off and on their mobile station or to move 
to a new location area in the circuit switched mobile 
communication system. Since this can take a long time, 
it severely reduces the benefits of a mobile switching 

35 centre MSC pool. 

SUMMARY OF INVENTION 

[0011] In view of the above, afirst object of the present 
40 invention is to achieve a fast update of an association 
for a mobile unit from a service support node in packet 
switched mobile communication systems to a related 
mobile switching centre in a pool of mobile switching 
centres operated in a circuit switched mobile communi- 
45 cation system. 

[0012] Further, a second object of the present inven- 
tion is to avoid any loss of ongoing circuit switched serv- 
ices during such an association update. 
[0013] According to the present invention, theses ob- 
50 jects are achieved through a method of updating an as- 
sociation from a service support node supporting packet 
switched services to a mobile switching centre in a pool 
of mobile switching centres supporting circuit switched 
services, comprising the steps of receiving a routing ar- 
55 ea update at the service support node from a mobile unit 
being supported by the service support node, detecting 
a new assignment of the mobile unit to a mobile switch- 
ing centre in the pool of mobile switching centres after 
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receipt of the routing area update, and initiating an as- 
sociation update from the service support node to the 
mobile switching centre assigned to the mobile unit after 
receipt of the routing area update. 
[0014] Therefore, according to the present invention 
it is proposed to repeatedly detect whether an assign- 
ment from a mobile unit to a mobile switching centre in 
the pool of mobile switching centres has changed. In the 
affirmative case there follows an update of the associa- 
tion of the service support node operated in the packet 
switched mobile communication network. 
[001 5] One typical example of such an assignment of 
a mobile unit to a single mobile switching centre in the 
pool may be, without restricting the scope of the inven- 
tion, a mapping of a parameter being unique for the mo- 
bile unit to the mobile switching centre in the pool, e.g., 
the international mobile equipment identity IMEI or the 
international mobile subscriber identity IMSI according 
to GSM. 

[0016] According to the present invention it is also 
proposed to realize the association update from the old 
to the new mobile switching centre in the pool triggered 
by signaling information exchange in the packet 
switched mobile communication network, in particular 
the receipt of a routing area update at the service sup- 
port node from a mobile unit being supported by this 
service support node. 

[0017] A first example for sending a routing area up- 
date by the mobile unit is the roaming of the mobile unit 
from one routing area supported by the service support 
node to another routing area also supported by the 
same service support node. 

[0018] A second example for sending a routing area 
update relates to a case where the mobile unit remains 
within the same location area, nevertheless initiates 
routing area updates to indicate to the service support 
node that it remains in a stand-by state for immediate 
transfer to an active state when packet data is to be ex- 
changed between the mobile unit and the service sup- 
port node. Typically, however, without restricting the in- 
vention, such routing area updates initiated during the 
stand-by state of the mobile unit may be periodic routing 
area updates. 

[001 9] The present invention as outlined above is par- 
ticularly well suited to so-called mode 1 mobile commu- 
nication networks, where signaling between the mobile 
unit and both the circuit switched and the packet 
switched mobile communication core network is ex- 
changed via the service support node. 
[0020] The continuous update of the association from 
the service support node to the appropriate mobile 
switching centre within the pool of mobile switching cen- 
tres of the circuit switched mobile communication net- 
work has a severe impact on the availability of service 
also in the packet switched domain for the mobile unit. 
One such example would be that without such an update 
and assuming that a mobile switching centre in the pool 
is taken out of service without appropriate association 



update to the new mobile switching centre in the pool, 
then the mobile unit could no longer receive circuit 
switched services until the next location update in the 
circuit switched mobile communication network or until 

5 the subscriber turns the mobile unit on again. 

[0021 ] Another important advantage of the present in- 
vention being related to the network operation mode 1 
outlined above is the minimized amount of signaling 
over the radio link and thus the efficient use of scarce 

10 bandwidth on the radio link. Further, the efficient use of 
bandwidth also minimizes the risk of losing ongoing cir- 
cuit switched services. 

[0022] According to a preferred embodiment of the 
present invention, it is proposed to detect ongoing circuit 
15 switched services for the mobile unit after receipt of the 
routing area update and then to delay the association 
update from the service support node to the new mobile 
switching centre in the pool during such ongoing serv- 
ices. 

20 [0023] This preferred embodiment of the present in- 
vention avoids an interruption of circuit switched servic- 
es during association update for the service support 
node. It should be noted that the delay of association 
update may be freely selected within the framework of 

25 the present invention, e.g., it may be delayed to the sub- 
sequent receipt of routing area update or even further. 
[0024] According to a preferred embodiment of the 
present invention the detection of ongoing circuit 
switched services for the mobile unit relies on querying 

30 the mobile switching centre assigned to the mobile unit 
before receipt of the routing area update. Here, the ad- 
vantage is that existing infrastructure must not be 
changed as the information to which mobile switching 
centre in the pool the mobile unit is assigned is easily 

35 available both in the circuit and packet switched mobile 
communication network. 

[0025] According to another preferred embodiment of 
the present invention, the detection of ongoing services 
relies on evaluating a parameter in a routing area mes- 
40 sage indicating ongoing circuit switched services for the 
mobile unit. 

[0026] While this preferred embodiment requires a 
change of the routing area update message format, it 
allows to minimize signaling efforts as no query of a mo- 

45 bile switching centre in the pool of mobile switching cen- 
tres is necessary. To the contrary, it is the mobile unit 
itself that indicates to the service support node whether 
a circuit switched service is ongoing for the mobile unit 
or in other words whether the association update from 

50 the service support node to a mobile switching centre 
pool should be delayed. 

[0027] A further preferred embodiment of the present 
invention relates to the detection of an assignment of 
the mobile unit to a mobile switching centre in the pool 
55 of the mobile switching centres, in more detail to the de- 
termination of the old and new mobile switching centre. 
[0028] A first solution is to have a unique identification 
of the mobile unit and use a mapping of this unique iden- 
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tification to a mobile switching centre in the pool of the 
mobile switching centres according to a pre-specified al- 
gorithm. 

[0029] Therefore, this preferred embodiment relies on 
a mapping of the unique identification to the mobile 
switching centre in the pool which is reconstructable at 
any time using the pre-specified algorithm. Important to 
note that the type of unique identification may not restrict 
the scope of the present invention and that any type of 
such a unique identification is applicable. 
[0030] According to a preferred embodiment, the pre- 
specified algorithm maps the unique identification of the 
mobile unit into an index for access to a table storing a 
relation between the index and a mobile switching cen- 
tre in the pool of mobile switching centres providing 
services to the mobile unit. 

[0031] Therefore, it is proposed to use haching for 
processing of the unique identification of the mobile unit. 
The haching value or index is then used to access the 
table storing a relation between the index and the mobile 
switching centre in the pool activated for the mobile unit. 
[0032] It should be noted that due to ongoing changes 
in the assignment between mobile units roaming in the 
circuit switched mobile communication network and the 
mobile switching centres in the pool serving these mo- 
bile units, the table will change over time and therefore 
the same index may lead to different mobile switching 
centres at different points in time according to a re-as- 
signment of mobile units to the mobile switching centres 
in the pool. 

[0033] Also the pre-specified algorithm may change 
over time. 

[0034] According to a further preferred embodiment, 
it is proposed to store the assignment of the mobile unit 
to a mobile switching centre in the pool of mobile switch- 
ing centres after receipt of the routing area update in the 
service support node for subsequent detection of a new 
assignment for the mobile unit. In other words, this pre- 
ferred embodiment used a history mechanism tracking 
the different assignments at different points in time. 
[0035] Clearly, the availability of information allows to 
minimize again signaling between the packet switched 
area and the circuit switched area which would other- 
wise be necessary to determine the assignment of the 
service support node to a mobile switching centre in the 
pool of mobile switching centres at different points in 
time. 

[0036] The present invention as outlined above with 
respect to method steps clearly is not restricted to a par- 
ticular type of circuit switched or packet switched mobile 
communication network and may easily be applied to 
different types of these networks, e.g., GSM or UMTS. 
[0037] Further, different advantages as explained 
above are also achieved by the service support node 
supporting packet switched services and being associ- 
ated with a mobile switching centre in a pool of mobile 
switching centres supporting circuit switched services 
as outlined in the different apparatus claims. 



[0038] Still further, the present invention relates to a 
computer program for controlling a service support node 
in a way that the service support node performs the in- 
ventive method steps. 
5 [0039] Also, according to the present invention there 
is provided a computer program product directly loada- 
ble into the internal memory of a service support node 
supporting packet switched services for a mobile station 
roaming in a digital mobile communication network com- 
prising software code portions for performing the inven- 
tive method of initializing an association update from a 
service support node supporting packet switched serv- 
ices to a mobile switching centre in a pool of mobile 
switching centres supporting circuit switched services 
when the product is run on a processor of the service 
support node supporting packet switched services. 
[0040] Therefore, the present invention is also provid- 
ed to achieve an implementation of the inventive method 
steps on computer or processor systems. In conclusion, 
such implementation leads to the provision of computer 
program products for use with a computer system or 
more specifically a processor comprised in, e.g., a serv- 
ice support node supporting packet switched services. 
[0041] These programs defining the functions of the 
present invention can be delivered to a computer/proc- 
essor in many forms, including, but not limited to infor- 
mation permanently stored on non-writable storage me- 
dia, e.g., read only memory devices such as ROM or CD 
ROM discs readable by processors or computer I/O at- 
tachments; information stored on writable storage me- 
dia, i.e. floppy discs and harddrives; or information con- 
vey to a computer/processor through communication 
media such as network and/or telephone networks and/ 
or the internet via modems or other interface devices. It 
should be understood that such media, when carrying 
processor readable instructions implementing the in- 
ventive concept represent alternate embodiments of the 
present invention. 

DESCRIPTION OF DRAWINGS 

[0042] The best mode and preferred embodiments of 
the present invention will be described in the following 
with reference to the drawing in which: 

Fig. 1 shows an association from a serving GPRS 
support node to a mobile switching cen- 
tre in a pool of mobile switching centres ac- 
cording 

to the present invention; 

Fig. 2 shows different application scenarios for 

the association update according to the 
present invention; 

Fig. 3 shows a schematic diagram of a serving 
GPRS 

support node according to the present 
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invention; 

Fig. 4 shows a method of updating an association 
from a serving GPRS support node to a 
mobile switching centre in a pool according to 
the 

present invention; 

Fig. 5 shows a schematic diagram illustrating the 

mapping of a unique identification of the 
mobile unit into an index for access to a table 
storing a relation between the index and a mo- 
bile switching centre in the pool 

according to the present invention; 

Fig. 6 shows querying of an old mobile switching 

centre in the pool for an ongoing circuit 
switched service for the mobile unit during a 
change of a serving GPRS support node as- 
sociation at periodic routing area updates 
according to the present invention; and 

Fig. 7 shows a change of serving GPRS support 
node 

association at periodic routing area up- 
dates when the mobile unit indicates an ongo- 
ing 

circuit switched service. 

BEST MODE AND PREFERRED EMBODIMENTS OF 
INVENTION 

[0043] In the following, the best mode of carrying out 
the present invention as well as preferred embodiments 
will be described with respect to the Figures. As already 
outlined above, the concepts outlined in the following 
are not restricted to a particular type of circuit switched 
or packet switched mobile communication and may be 
applied, e.g., to GSM or UMTS. Further, without restrict- 
ing the scope of the present invention, in the following 
packet switched mobile network systems will be dis- 
cussed with reference to the general packet radio serv- 
ice GPRS as standardized by the European Telecom- 
munication Standards Institute ETSI. 
[0044] The present invention as explained in the fol- 
lowing is particularly well suited for so-called mode 1 
mobile communication networks where the Gs interface 
according to GPRS is present and at least part of the 
signaling between a mobile station MS and the circuit 
switched and the packet switched mobile communica- 
tion core network is exchanged via the servicing GPRS 
support node. Preferably, the mobile stations MS are 
class A mobile stations supporting both packet-switched 
and circuit-switched services. 

[0045] The term association used in the following is 
to be understood as a relation between a serving GPRS 
support node in a packet-switched mobile communica- 
tion system and a mobile switching center MSC in the 



pool of mobile switching centres in a circuit-switched 
mobile communication system. This relation is estab- 
lished via a Gs interface for exchange of signaling infor- 
mation with respect to a mobile station MS. 
5 [0046] During operation of a packet-switched mobile 
communication network in combination with a circuit- 
switched mobile communication network an exchange 
of signaling information - e.g., downlink paging of a mo- 
bile station MS - is also achieved directly between the 
mobile station MS and a mobile switching centre MSC. 
Each relation established between the mobile station 
MS and a mobile switching centre MSC - e.g., in a pool 
of mobile switching centres - will be referred to as as- 
signment between the mobile station MS and the mobile 
switching centre MSC in the following. 
[0047] With respect to the operation of the packet- 
switched network and a mobile station roaming therein, 
one should node that the service area of each serving 
GPRS support node is divided into routing areas. During 
operation, a mobile station MS in the service area of a 
serving GPRS support node will submit routing area up- 
dates to a serving GPRS support node when roaming 
from one routing area to another. These routing area up- 
dates will also be referred to as regular routing area up- 
dates in the following. The mobile station MS will also 
submit routing area updates to a serving GPRS support 
node SGSN during stay in a single routing area for indi- 
cation, e.g., of a stand-by state of the mobile station with 
respect to packet-switched services. This type of routing 
area may, e.g., be submitted periodically. 
[0048] Fig. 1 gives an overview on an operation of a 
packet-switched mobile communication network in 
combination with a circuit-switched mobile communica- 
tion network where the present application may be ap- 
plied. 

[0049] As shown in Fig. 1 , in the circuit switched mo- 
bile communication network 1 0 comprises a pool of mo- 
bile switching centres 1 2 with a plurality of different mo- 
bile switching centres MSC1 , MSC2, MSC3, MSCn. 
Each radio access node 1 4, 1 6 may select either one of 
the mobile switching centres MSC1, MSC2, MSC3, 
MSCn in the pool of mobile switching centres 1 2 for the 
purpose of radio access to, e.g., a mobile station MS. 
[0050] Which specific mobile switching centre MSC1 , 
MSC2, MSC3, MSCn in the pool of mobile switching 
centres 12 will actually be selected depends on circum- 
stances like load on each mobile switching centre 
MSC1 , MSC2, MSC3, MSCn, availability of each mo- 
bile switching centre MSC1, MSC2, MSC3, MSCn, 
roaming of the mobile station MS, etc. Details thereof 
are beyond the scope of the present invention and will 
therefore not be explained here. 
[0051] For the present invention it is relevant to note 
that each mobile station MS is assigned to only one mo- 
bile switching centre MSC1 , MSC2, MSC3, MSCn in 
the pool at a point in time and that the assignment may 
change over time. 

[0052] A first reason for change of assignment is that 
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a mobile station is turned on by the subscriber and there- 
fore signaling data is exchanged with the core network, 
i.e. the pool of mobile switching centres. 
[0053] A second reason for a change of assignment 
could be that one of the mobile switching centres in the 
pool of mobile switching centres 12 goes out of opera- 
tion, e.g., for maintenance reasons. 
[0054] A third reason for change of assignment could 
be the application of load sharing algorithms in the pool 
of mobile switching centres 12. 

[0055] A fourth reason could be the roaming of a sub- 
scriber. 

[0056] With respect to the packet-switched side the 
serving GPRS support node SGSN 18 shown in Fig. 1 
is to be considered. 

[0057] As shown in Fig. 1 , the serving GPRS support 
node has direct access to the radio access nodes 14, 
16 via the interfaces Gb for GSM or lu for UMTS and 
may establish a relation to each mobile switching centre 
MSC1, MSC2, MSC3, MSCn in the pool of mobile 
switching centres 12 for association establishment via 
the signaling interface Gs. As already outlined above, 
this signaling interface Gs is used to built up an associ- 
ation for a mobile station MS from a serving GPRS sup- 
port node to a mobile switching centre MSC1, MSC2, 
MSC3, MSCn in the pool of mobile switching centres 
12. 

[0058] A first reason for an association update may 
be a mobile station attach. The mobile station attach 
may either be a combined attach for circuit- and packet- 
switched services or an attach for packet-switched serv- 
ices when an attach for circuit-switched services has al- 
ready occurred. In both cases, the serving GPRS sup- 
port node will send a location update request to a mobile 
switching centre in the pool of mobile switching centres 
12. 

[0059] A further reason for an association update may 
be a routing area update forwarded through the serving 
GPRS support node SGSN, e.g., when the mobile sta- 
tion MS roams between different routing areas in the 
packet switched domain or indicates its stand-by state. 
[0060] While Fig. 1 shows asingle serving GPRS sup- 
port node in association with a pool of mobile switching 
centres 1 2, according to the present invention also a plu- 
rality of serving GPRS support nodes as pool of serving 
GPRS support nodes may establish an association for 
a mobile station MS to a pool of mobile switching cent- 
ers. 

[0061] As shown in Fig. 2, the pool concept enables 
mobile switching centre MSC or serving GPRS support 
node service areas as a collection of a plurality of differ- 
ent radio access node service areas. In difference to a 
single mobile switching centre or serving GPRS support 
node SGSN service area, a pool area is supported by a 
plurality of mobile switching centres MSC or serving 
GPRS support nodes SGSN in parallel. 
[0062] As shown in Fig. 2, a pool area configuration 
suitable for the application of the present invention may 



comprise a circuit switched pool area 20 covering a ra- 
dio access node area 22, a radio access node area 24, 
a radio access node area 26, and a radio access node 
area 28, served by a mobile switching center MSCs 30, 
5 a mobile switching center 32, and a mobile switching 
center 34. 

[0063] As also shown in Fig. 2, the pool area config- 
uration also comprises a circuit switched pool area 36 
covering the radio access node area 24, a radio access 
10 node area 38, the radio access node area 28, and a ra- 
dio access node area 40 served by a mobile switching 
center 42, a mobile switching center 44, and a mobile 
switching center 46. 

[0064] As also shown in Fig. 2, a packet switched pool 
15 area 50 covers the radio access node area 22 and the 
radio access node area 26 and is served by a serving 
GPRS support node 52 and a serving GPRS support 
node 54. 

[0065] As also shown in Fig. 2, a packet switched pool 
20 area 56 covers the radio access node area 24, the radio 
access node area 38, the radio access node 28, and the 
radio access node 40 and is served by a serving GPRS 
support node 58, a serving GPRS support node 60, and 
a serving GPRS support node 62. 
25 [0066] As also shown in Fig. 2, a radio access node 
areas 64 and a radio access node areas 66 are a served 
by mobile switching centre 68 and a serving GPRS sup- 
port node 70 without any pooling. 
[0067] The possibility to configure overlapping pool 
30 areas is shown by the circuit switched pool areas 20 and 
36. The packet switched pool areas 50 and 56 are con- 
figured nonoverlapping. 

[0068] The pool areas of the circuit switched and 
packet switched domain may be configured identical as 
35 circuit switched pool area 36 and packet switched pool 
area 56, or they may be configured differently as shown 
by circuit switched pool area 20 and packet switched 
pool area 50. 

[0069] While above aspects of a combined operation 
40 of a packet-switched network and a circuit-switched net- 
works and related pooling concepts have been ex- 
plained, in the following the application of the associa- 
tion update according to the present invention thereto 
will be explained with respect to Figs. 3 to 7. 
45 [0070] Fig. 3 shows a schematic diagram of a serving 
GPRS support node supporting the association update 
according to the present invention. 
[0071] As shown in Fig. 3, the serving GPRS support 
node according to the present invention comprises an 
50 interface unit 72, a processing unit 74, and a memory 
unit 76. 

[0072] Operatively, the interface unit 72 is adapted to 
handle the Gb signaling traffic for GSM, the lu signaling 
traffic for UMTS, and Gs interface signaling traffic illus- 
55 trated in Fig. 1 . 

[0073] Further, the memory unit 76 is adapted to 
store, e.g., an assignment of a mobile station MS to one 
of the mobile switching centres in the pool of mobile 
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switching centres and further information necessary for 
the association update explained in more detail in the 
following. 

[0074] The processing unit 74 is adapted to carry out 
the method of updating an association from the serving 
GPRS support node to mobile switching centres in the 
pool of mobile switching centres. 
[0075] This method is illustrated in more detail in the 
flowchart shown in Fig. 4. 

[0076] As shown in Fig. 4, association update accord- 
ing to the present invention is related to receipt of routing 
area updates at the serving GPRS support node in step 
S1. Different reasons, why such a routing area update 
is submitted to the serving GPRS support node have 
already been explained above and will not be repeated 
here. 

[0077] As shown in Fig. 4, after receipt of a routing 
area update, the processing unit 74 of the serving GPRS 
support node 1 8 detects whether there exists a new as- 
signment between the mobile unit and a mobile switch- 
ing centre in the pool of mobile switching centres 12 in 
step S2. 

[0078] The detection step S2 shown in Fig. 4 be ex- 
plained in more detail with respect to Fig. 5 in the fol- 
lowing. 

[0079] As shown in Fig. 5, one option is to use a 
unique identification 78 of the mobile station such as the 
international mobile station identification IMSI or the in- 
ternational mobile equipment identification IMEI (not 
shown in Fig. 5) and then use a haching to map this 
unique identification of the mobile station into a hache 
value 80. 

[0080] The hache value will then be used as index for 
access to a table 82 that stores a relation between the 
index and at least one mobile switching centre providing 
circuit switched services for the mobile station MS. 
[0081] The table 82 shown in Fig. 5 may change over 
time with a change of assignment between mobile sta- 
tion^) MS and the mobile switching centres in the pool 
of mobile switching centres 12. 

[0082] While above reference has been made to a 
haching mechanism for identification of an assignment 
between a mobile station MS and a mobile switching 
station MSCi in the pool of mobile switching centres 12, 
generally, according to the present invention any pre- 
specified algorithm enabling the identification of such an 
assignment is well within the scope of the present in- 
vention. Further, this algorithm may change over time. 
[0083] Also, it is preferable that once such an assign- 
ment between a mobile station MS and a mobile switch- 
ing center in the pool of mobile switching centres it is 
detected, this assignment is stored in the memory unit 
76 of the serving GPRS support node 1 8 for subsequent 
detection of a new assignment. 

[0084] Further, while above reference is made to the 
international mobile station identification IMSI or the in- 
ternational mobile equipment identification IMEI for de- 
riving the assignment between the mobile station MS 



and a mobile switching centre in the pool of mobile 
switching centres, it is also possible to use only part of 
this unique identification to achieve the same function- 
ality, e.g., some of the less significant digits therefrom. 

5 [0085] Referring again the Fig. 4, step S3 follows the 
detection of a new assignment from a mobile station to 
a mobile switching center MSC. The step S3 relates to 
the detection of ongoing circuit switched services for the 
mobile station MS. 

10 [0086] A first way to execute this step S3 is querying 
the mobile switching centre assigned to the mobile sta- 
tion MS when receiving the routing area update. 
[0087] A second way to execute this step S3 is eval- 
uating a parameter indicating ongoing circuit switched 

15 services in the routing area update message when this 
parameter is available. This alternative would require a 
modification of the mobile station MS and the signaling 
message format so that the mobile station MS may set 
this parameter in the routing area update message prop- 

20 erly. 

[0088] Irrespective of how step S3 is executed, when 
the mobile station MS receives ongoing circuit switched 
services, these circuit switched services should not be 
interrupted. 

25 [0089] For this reason the process shown in Fig. 4 
branches back to step S1 for receiving a further routing 
area update. Therefore, the initialization of an associa- 
tion update will be delayed until receipt of a further rout- 
ing area update. 
30 [0090] It should be understood that this is only one 
example for delay of association update, and that the 
delay of association update may be achieved, e.g., 
through waiting for a plurality of routing area updates or 
through waiting for a pre-specified time before initializ- 
es jng the association update. 

[0091] If the answer to the interrogation in step S3 is 
no, the process shown in Fig. 4 will proceed to the ini- 
tialization of an association update in step S4 when the 
association between a mobile unit MS and a mobile 
40 switching centre in the pool of mobile switching centres 
is new. 

[0092] With respect to the flowchart shown in Fig. 4, 
it should be noted that the step S3 for detecting ongoing 
circuit switched services for the mobile station MS is op- 
45 tional and may be omitted therefrom. In this case, when 
a new association between the mobile station MS and 
a mobile switching centre in the pool of mobile switching 
centres is detected, the method would then immediately 
proceed to initiate an association update in step S4 ir- 
50 respective of whether circuit switched services are go- 
ing on for the mobile station MS or not. 
[0093] In the following more detailed examples for the 
inventive association update methodology will be given 
with respect to Fig. 6 and Fig. 7, respectively. 
55 [0094] Fig. 6 shows a change of serving GPRS sup- 
port node association at periodic routing area updates. 
The association update is related to a querying of a mo- 
bile switching centre in the pool for ongoing circuit 
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switched services for the mobile station MS. 
[0095] As shown in Fig. 6, the update of Gs associa- 
tion at receipt of routing area updates in combination 
with querying a mobile switching centre for ongoing 
services may be divided into the following sub-steps: 5 

1 . A class A mobile station MS supporting both cir- 
cuit and packet switched services sends a periodic 
routing area update request message to the serving 
GPRS support node. This serving GPRS support 10 
node checks if the Gs association was established 

for the mobile station MS. If the association was not 
established for the mobile station MS, step 12 out- 
lined below would be the next step to perform. Oth- 
erwise, if the association was established for the 15 
mobile station MS, the serving GPRS support node 
SGSN derives which mobile switching centre MSC 
the mobile station MS should be connected to. If 
there is no change in the assignment of the mobile 
station MS to the mobile switching centre MSC, the 20 
step 12 outlined below will be the next step to per- 
form. Otherwise, if there is a new assignment be- 
tween the mobile station MS and the mobile switch- 
ing center MSC, the next step 2 is performed. 

25 

2. The serving GPRS node SGSN has discovered 
that the association was established for the mobile 
station MS, and that the IMSI to MSC assignment 
has changed for the mobile station MS. Therefore, 

the SGSN sends a message here called "Check MS 30 
status" to the old MSC/VLR to check if the mobile 
station MS is involved in any circuit switched com- 
munication. To evaluate the assignment, a mapping 
table - as discussed above with respect to Fig. 5 - 
is most efficient and at the same time suitably flex- 35 
ible when only some of the IMSI digits (preferably 
some among the least significant digits, but prefer- 
ably not the least significant digit which is some- 
times fixed to all IMSIs being allocated by a partic- 
ular operator) are used as entry to the table or al- 40 
gorithm. Therefore, achange in the mapping forone 
entry will affect all mobile stations MS that have the 
same index derived from the part of the IMSI pa- 
rameter that is used as entry to the algorithm. 

45 

3. The old mobile switching centre MSC/VLR re- 
turns a response message, here called "Check MS 
status Ack", indicating whether or not the mobile 
station MS is involved in a circuit switched service. 

If the mobile station MS is involved in a circuit 50 
switched service, step 1 2 will be the next step, and 
otherwise step 4 will be the next step. 

4. If the mobile switching centre MSC indicates that 

the mobile station MS is not involved in a circuit 55 
switched service, the serving GPRS support node 
sends a location update request to the new mobile 
switching centre MSC. This new mobile switching 



centre MSC is selected according to the new IMSI 
to MSC assignment. 

5. The new mobile switching centre MSC sends an 
update location to the home location register HLR. 

6. The home location register HLR sends a cancel 
location to the old mobile switching centre MSC. 

7. The old mobile switching centre MSC returns a 
cancel location Ack to the home location register 
HLR. 

8. The home location register HLR sends insert sub- 
scriber data to the new mobile switching centre 
MSC. 

9. The new mobile switching centre MSC returns an 
insert subscriber data Ack to the home location reg- 
ister HLR. 

10. The home location register HLR sends an up- 
date location acknowledge to the new mobile 
switching centre MSC. 

11. The new mobile switching centre MSC sends a 
location update accept to the serving GPRS support 
node SGSN, and this message contains a new TM- 
Sl (temporary mobile subscriber identification) val- 
ue for the mobile station MS. 

12. The serving GPRS support node SGSN sends 
a routing area update accept to the mobile station 
MS, and this message contains a new TMSI value 
for the mobile station MS. The serving GPRS sup- 
port node SGSN may independently from what is 
sent for the TMSI used in the circuit switched do- 
main send a new packet type temporary mobile sta- 
tion identification P-TMSI to the mobile station MS 
in this message. 

1 3. The mobile station MS sends a routing area up- 
date complete message to the serving GPRS sup- 
port node SGSN, confirming that the procedure was 
successful for the mobile station. 

14. The serving GPRS support node SGSN sends 
a TMSI re-allocation complete message to the new 
mobile switching centre MSC confirming that the 
procedure was successful. 

[0096] It should be noted that the querying of the old 
mobile switching centre over the Gs interface may be 
achieved either using a new pair of messages on the Gs 
interface or alternatively through an extension of exist- 
ing Gs messages. 

[0097] In the following, a further example of the inven- 
tive association update will be explained with respect to 
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Fig. 7. According to this example, the mobile station in- 
dicates an ongoing circuit switched service in the routing 
area update message. 

[0098] According to this example, the process of as- 
sociation update between the serving GPRS support 
node and the mobile switching centre in the pool of mo- 
bile switching centres 12 divides into the following sub- 
steps: 



3. The new mobile switching centre MSC sends an 
update location to the home location register HLR. 

4. The home location register HLR sends a cancel 
5 location to the old mobile switching centre MSC. 

5. The old mobile switching centre MSC returns a 
cancel location acknowledgement to the home lo- 
cation register HLR. 

6. The home location register HLR sends insert sub- 
scriber data to the new mobile switching centre 
MSC. 

7. The new mobile switching centre MSC returns an 
insert subscriber data acknowledgement to the 
home location register HLR. 

8. The home location register HLR sends an update 
location acknowledgement to the new mobile 
switching centre MSC. 

9. The new mobile switching centre MSC sends a 
location update accept to the serving GPRS support 
node SGSN, and this message contains a new TM- 
Sl value for the mobile station MS. 

10. The serving GPRS support node SGSN sends 
a routing area accept to the mobile station MS, and 
this message contains anew TMSI value for the mo- 
bile station MS. 

The serving GPRS support node SGSN may, inde- 
pendent of what is sent for the TMSI used in the 
circuit switched domain, send a new packet type 
P-TMSI to the mobile station MS in this message. 

1 1 . The mobile station MS sends a routing area up- 
date complete to the serving GPRS support node 
SGSN, confirming that the procedure was success- 
ful for the mobile station MS. 

12. The SGSN sends aTMSI re-allocation complete 
message to the new mobile switching centre MSC 
confirming that the procedure was successful. 



Claims 

1. Method of updating an association from a service 
support node supporting packet switched services 
to a mobile switching centre in a pool of mobile 
switching centres supporting circuit switched serv- 
ices, comprising the steps: 

receiving (S1 ) a routing area update at the serv- 
ice support node from a mobile unit being sup- 
ported by the service support node; 



1. A class A mobile station MS supporting both 10 
packet and circuit switched services sends a peri- 
odic routing area update request message to the 
serving GPRS support node, indicating whether or 
not the mobile station MS is involved in any circuit 
switched service. If the mobile station MS indicates 15 
that it is involved in a circuit switched service, step 
10 outlined below will be the next step. Otherwise 
and if this is not only signaled when the association 
is established, the serving GPRS support node 
checks if the association was established for the 20 
mobile station MS. If the association was not estab- 
lished for the mobile station MS, step 10 outlined 
below will be the next step. If the association was 
established for the mobile station MS, the serving 
GPRS support node SGSN derives which mobile 25 
station centre MSC the mobile station MS should 
now be connected to. Also, when the mobile station 
MS indicates that it is not involved in a circuit 
switched service, and this is only signaled when the 
association is established, the serving GPRS sup- 30 
port node derives which mobile switching centre 
MSC the mobile station MS should be connected 
to. If there is no new assignment between the mo- 
bile switching centre MSC and the mobile station 
MS, step 1 0 listed below will be the next step to be 35 
performed. If there is a new assignment, step 2 will 
be the next step to be performed. 

2. The serving GPRS support node discovers that 
the association was established for the mobile sta- 40 
tion MS and that the IMSI to MSC mapping has 
changed for the mobile station MS. Therefore, the 
serving GPRS support node SGSN sends a location 
update request to the new mobile switching centre 
MSC. The new mobile switching centre MSC is se- 45 
lected from the new IMSI to MSC mapping. Here, a 
mapping table is most efficient, and at the same 
time suitably flexible, when only some IMSI digits 
(preferably some among the least significant bits, 

but preferably not the least significant digit which is 50 
sometimes fixed for all IMSI values being allocated 
by a particular operator) are used as entry to the 
mapping table or function. Therefore, a change in 
the mapping for an entry will affect all mobile sta- 
tions MS that have the same value for the part of 55 
the IMSI parameter that is used as entry to the map- 
ping function. 
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detecting (S2) a new assignment of the mobile 
unit to a mobile switching centre in the pool of 
mobile switching centres after receipt of the 
routing area update; and 

5 

initiating (S4) an association update from the 
service support node to the mobile switching 
centre assigned to the mobile unit after receipt 
of the routing area update. 

10 

2. Method according to claim 1 , characterized in that 
the routing area update is a periodic routing area 
update. 

3. Method according to claim 1 or 2, characterized in 15 
that it further comprises a step (S3) of detecting on- 
going circuit switched services for the mobile unit 
after receipt of the routing area update and a step 

of delaying the association update during ongoing 
services. 20 

4. Method according to claim 3, characterized in that 
the step of detecting ongoing services relies on que- 
rying the mobile switching centre assigned to the 
mobile unit after receipt of the routing area update 25 
for ongoing services. 

5. Method according to claim 3, characterized in that 
the step of detecting ongoing services relies on 
evaluating a parameter in a routing area update 30 
message indicating ongoing services for the mobile 
unit. 

6. Method according to one of the claims 1 to 5, char- 
acterized in that the step of detecting (S2) an as- 35 
signment of the mobile unit to a mobile switching 
centre in the pool of mobile switching centres relies 

on an unique identification of the mobile unit and a 
mapping of the unique identification to a mobile 
switching centre in the pool of mobile switching cen- 40 
tres according to a pre-specified algorithm. 

7. Method according to claim 6, characterized in that 

the pre-specified algorithm maps the unique identi- 
fication of the mobile unit into an index for access 45 
to a table storing a relation between the index and 
a mobile switching centre in the pool of mobile 
switching centres providing services to the mobile 
unit. 

50 

8. Method according to claim 6 or 7, characterized in 
that it further comprises a step of storing the as- 
signment of the mobile unit to a mobile switching 
centre in the pool of mobile switching centres after 
receipt of the routing area update in the service sup- 55 
port node for subsequent detection of a new assign- 
ment for the mobile unit. 
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9. Method according to one of the claims 1 to 8, char- 
acterized in thatthe service support node is a serv- 
ing general packet radio service support node. 

10. Service support node supporting packet switched 
services and being associated with a mobile switch- 
ing centre in a pool of mobile switching centres sup- 
porting circuit switched services, comprising: 

an interface unit (72) adapted to receive a rout- 
ing area update at the service support node 
from a mobile unit being supported by the serv- 
ice support node; and 

a processing unit (74) adapted to 

-- detect a new assignment of the mobile unit 
to a mobile switching centre in the pool of 
mobile switching centres after receipt of 
the routing area update; and to 

-- initiate an association update from the 
service support node to the mobile switch- 
ing centre assigned to the mobile unit after 
receipt of the routing area update. 

1 1 . Service support node according to claim 9, charac- 
terized in that the processing unit (74) is further 
adapted to detect ongoing circuit switched services 
for the mobile unit after receipt of the routing area 
update and to delay the association update during 
ongoing services. 

12. Service support node according to claim 11, char- 
acterized in that the processing unit (74) detects 
ongoing services by querying the mobile switching 
centre assigned to the mobile unit after receipt of 
the routing area update for ongoing services. 

13. Service support node according to claim 11, char- 
acterized in that the processing unit (74) detects 
ongoing services by evaluating a parameter in a 
routing area update message indicating ongoing 
services for the mobile unit. 

1 4. Service support node according to one of the claims 
10 to 13, characterized in that the processing unit 
(74) is further adapted to run a pre-specified algo- 
rithm to detect an assignment of the mobile unit to 
a mobile switching centre in the pool of mobile 
switching centres, the pre-specified algorithm rely- 
ing on an unique identification of the mobile unit and 
achieving a mapping of the unique identification to 
a mobile switching centre in the pool of mobile 
switching centres. 

15. Service support node according to claim 14, char- 
acterized in thatthe processing unit (74) is further 
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adapted to map the unique identification of the mo- 
bile unit into an index for access to a table storing 
a relation between the index and a mobile switching 
centre in the pool of mobile switching centres pro- 
viding services to the mobile unit. 5 

16. Service support node according to one of the claims 
1 0 to 15, characterized in that it is a serving gen- 
eral packet radio service support node (12). 

10 

17. Computer program for controlling a service support 
node in a way that the service support node per- 
forms the method steps of one of the claims 1 to 9. 

15 
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